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Abstract 
With the social-economic development, more and more families have private cars, and the motorization trend is increasingly 
obvious. Under this circumstance, the road traffic of small and medium-sized cities showed unique characteristics different 
from other types of cities. Firstly, this paper describes the characteristics of small and medium-sized cities and present traffic 
n 
from the perspectives of time, space, and 
safety. 
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1. Introduction 
In recent years, with the rapid development of economy and the acceleration of urbanization, the urban 
population increases quickly, and there are more communication between urban and rural villages is increasing. 
Many of county-level cities (including county-level cities and central towns of larger county) have reached or 
exceeded the critical value of urban population. Green Paper of Small and Medium-Sized Cities recommended its 
new division values in 2010: urban population of less than 500,000 for a small city, 500,000 to 1 million for the 
medium-sized cities. According to this standard, small and medium-sized cities are the urban population of less 
than one million. At the end of 2009, there was a total of 2,160 small and medium-sized cities nationwide, 
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including 212 prefecture-level cities and 1948 county-level cities. In tradition, the urban area and population of 
small and medium-sized cities were smaller than major cities. Business, schools and work units concentrated in 
the central city. With the development of these cities, the urban layout and road traffic have shown the new 
features and made it different from major cities. 
2. Huai an traffic current situation  
2.1. Introduction of   
ocated in the North Plain of Jiangsu Province, with a area of 100 km2, and its total population was 
1.08 million in 2008.It is a typical medium-sized city; in recent years, the city built-up area has been growing. In 
2011, the city's regional economic total amount was 169 billion Yuan, meanwhile, its GDP (per capita) first 
exceeded the national average level; its urban per capita disposable income was 18510 Yuan, slightly lower than 
the national average level which was 21810 Yuan. As can be seen from above, 
small and medium-sized cities. Recently, the expansion of urban land is mainly in south and east, such as 
University Town , Economic Development Zone and Agriculture Economic Development Zone. 
2.2. Road p  
The expressways in urban areas are mainly Hanhou Avenue, Xiangyu Avenue, Haikou Road, Ninglian road, 
and Huanghe Road, playing a major role in connecting different areas. Total road length is 296 km, per capita 
road area is approximately 8m2. 
2.3. Motorized trends 
With the rapid growth of the economy and people's income and number of private car residents travel 
distance is also becoming longer. Every year, the city's average increase in car ownership is more than 20,000 
vehicles, peak annual growth more than 40,000 vehicles, increasing by about 100 a day. The vehicle population 
growth in as shown in table 1, Figure 1. 
Table 1.Statistics of vehicle population growth in  
Year 
Urban per capita 
disposable income Yuan  
Civilian vehicles volume 
10 Thousands  
Private car volume 
10 Thousands  
2008  11.47 7.66 
2009 14050 13.82 9.71 
2010 15983 16.99 12.49 
2011 18510 21.02 16.11 
As is shown in the chart, from 2008 to 2011, in the last four years, the number of vehicles has almost doubled. 
Sharp increase i s population density increasing, while the city road 
condition hasn t been fundamentally improved, which makes the city traffic situation increasingly tense and 
worsened, urban traffic jams occurs frequently, usually for a long time. 
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Fig. 1. Statistics of vehicle population growth in
2.4. Development status of electric bicycles
Because of the small urban area and short trip distance, bicycle ownership used to be very large. But the rise
of electric bicycles ha
sample survey, the electric bicycle (including moped) ownership was up to 88.1 per hundred households. In 
accordance with the city's population of 1.59 million households at the end of the year and 43.1% urbanization 
ratio of projection, the urban residents have approximately 603,700 electric bicycles in all. The electric bicycle
has brought great convenience to the residents, but also has a great influence on the composition of the urban
transport characteristics of the trips.
2.5. Development status of public transportation
By the end of 2008, there had been 54 public Cross-business lines, and the total length of line was 830.4 km,
with an average length of 15.38 km. Public transportation network was mainly concentrated in the old urban area,
the density of network was 1.22 km/km2,the peripheral line network was much less. It owned 763 various types
of public transport vehicles, equivalent to 817 standard units;300 meters radius of the bus stop coverage rate 
reached 47.55%, 500 meters radius of the bus stop coverage rate reached 76.06%, the annual passenger volume
was 112 million people.
             
Fig. 2. 300 meters radius of bus stop coverage Fig. 3. 500 meters radius of bus stop coverage
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3. Urban resident trip structure and changing trend 
The author has organized the traffic investigation on main roads such as Huaihai Road, Jiankang road and 
their intersection between 2010 and 2012.The following are traffic characteristic analyses of the city and small 
and medium-sized cities with the help of the survey data. 
3.1. Residents travel mode structure 
Because of small urban areas and short travel distance, travelling on foot, by bicycle or electric bicycle was 
most popular travel modes. Public transport system was not perfect, with a lot of blind spots in bus service, 
causing the proportion of bus travel was only 5.69% in 2008.This proportion was much lower than in cities such 
as Beijing, Shanghai, and also further exemplifies the fact of the low percentage of small and medium-sized cities 
 
Table 2.  
Travel mode Foot Bicycle Electric bicycle Tricycle Motorcycle Bus Taxi Car Total 
Proportion(%) 22.87 37.63 20.09 3.78 7.85 5.69 0.25 1.76 100 
Average travel distance(km) 0.91 1.81 2.41 1.94 2.66 3.28 4.10 3.68 1.93 
3.2. Changing trend of travel mode with the background of mechanization 
The following provides motor vehicle survey data at intersection of Huaihai Road and Dazhi Road in 2010 
and 2011, as specified in Table 3, Table 4 and Figure 4. 
Table 3. Traffic on 2010.4.25 (AM7:00-9:00) 
Imports Car Minibus Coach Taxi Motorcycle Light truck Medium truck Bus Total 
South 878 111 61 465 149 29 11 208 1912 
North 1002 28 22 331 28 51 21 140 1623 
West 218 9 1 183 43 15 15 89 573 
Total 2098 148 84 979 220 95 47 437 4108 
Table 4. Traffic on 2011.4.25 (AM7:00-9:00) 
Imports Car Minibus Coach Taxi Motorcycle Light truck Medium truck Bus Total 
South 1230 3 10 520 124 0 0 228 2115 
North 1126 0 0 429 84 5 0 165 1809 
West 364 0 1 207 70 9 0 97 748 
Total 2720 3 11 1156 278 14 0 490 4672 
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Fig. 4. The contrast of traffic between 2010 and 2011
The survey data of a certain day cannot precisely reflect the whole situation, but it shows the general changing
trend. The traffic of the same intersection in 2011 has an overall increasing trend compared with 2010, the
number of cars, and taxis are greatly increased; the number of public buses increased slightly. Because of 
restrictions of the large vehicle in urban areas, the number of minibus, coach and truck, has greatly reduced,
almost to zero. This reflects the motorization trend of 
3.3. Electric b influence on travel mode structure
With the expansion of urban areas, residents travel distance is increasing, the traditional bike is difficult to
adapt to this change. Because of the low cost of purchase and use, electric bike has been presented to replace the 
bicycle. According to the survey data shown in Table 5, the electric bicycle traffic has accounted for more than
90% of the amount of non-motorized transport.
Table 5. Traffic at intersection of Huaihai road and Dazhi road on 2011.4.25
Time AM 7:00-9:00 PM 16:00-18:00
Imports Bicycle Tricycle Electric bicycle Bicycle Tricycle Electric bicycle
324 31 5436 169 37 3326
322 51 2756 324 83 4336
East 343 41 2756 482 26 2282
West 231 52 2541 98 43 2209
Total 1220 175 13489 1073 189 12153
4. Analysis of road traffic characteristics
The following provides motor vehicle survey data at the Beijing-Hangzhou Grand Canal Bridge of Huaihai 
road in 2012, as specified in Table 6, and Figure 5. Figures should be placed at the top or bottom of a page 
wherever possible, as close as possible to the first reference to them in the paper.
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Table 6. Traffic at the Beijing-Hangzhou Canal Bridge on 2012.11.7
Time Car Minibus Bus &Coach Taxi
Motor-
cycle
Light 
truck
Medium 
truck
Heavy
truck Others Total
7:00-8:00 1020 129 127 242 210 44 22 18 9 1812
8:00-9:00 1314 29 118 268 79 58 32 15 2 1915
9:00-10:00 1056 56 95 204 163 87 9 23 17 1710
10:00-11:00 1065 70 105 230 94 54 28 20 10 1676
11:00-12:00 1156 100 102 213 126 44 22 3 10 1776
12:00-13:00 661 19 101 306 61 49 37 19 3 1256
13:00-14:00 944 119 103 277 84 48 23 7 20 1625
14:00-15:00 1262 106 14 247 79 50 23 9 22 1812
15:00-16:00 1073 184 38 324 70 102 39 9 5 1844
Traffic 9551 803 803 2311 966 536 235 123 98 15426
As can be seen from Table 6 and Fig 5, cars and taxis occupy about 3/4 of the proportion. Minibus, bus, coach
and motorcycle account for about 16%. And the rest is all kinds of trucks and others.
Fig.5. Traffic composition at the Beijing-Hangzhou Canal Bridge on 2012.11.7
4.1. Traffic distribution characteristics of time
Hourly statistical traffic flow distribution is shown in Figure 6. As can be seen from the graph, there are few
differences among the traffic of each period. The traffic changes show a multi peaks form.
Fig. 6. Hourly periodical traffic at the Beijing-Hangzhou Canal Bridge on 2012.11.7
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There are three crests from 7:00 to 9:00, from 11:00 to 12:00 and after 16:00. It also shows a significant
trough between 12:00 and 13:00. This shows that in the small and medium-
urban area and short travel distance, residents kept the lifestyle of having lunch and noon break at home. There is
a significant difference from the nine-to-five lifestyle and typical bimodal morphology in major cities. Another 
finding is that, with the employment concept changing, a large number of farmers ride their electric bicycles into
town to work. They go out early(5:00-7:00AM) and return late(17:00-19: 00PM),showing a significant bimodal
trend.
4.2. Traffic distribution characteristics of space
-Hangzhou Canal 
bridge section of the road is located in the southern outskirts of the city, about 3.5 kilometers away from the city
center .It is the demarcation point of the city and the suburbs. After nine hours of continuous observation, the
final bi-directional traffic volume is 15426.The survey shows that the road is important arterial road of the city.
Meanwhile, through statistical analysis, the traffic distribution of different time is obtained, as shown in figure 7.
Fig. 7. Traffic distribution of space in different time
Due to urban development, parts of the local governmental organizations and institutions have moved away
from the city center, located in the south. As can be seen from Figure 7, the traffic distribution of the different 
hours on two directions have changed significantly. In the morning rush hour, the traffic from north to south has
increased sharply, and the directional distribution coefficient reaches a maximum, KD = 61%. And at noon,
heavy traffic from south to north reflected that many people returned to urban home for lunch and rest. After the
lunch break time, mass traffic return to south. After 16:00, the evening began and evening peak was coming,
people going back to the urban area, and traffic increased again.
4.3. Characteristics of traffic safety
Because of the lag of urban planning there are few overpass and underpass in the city. The number of motor
vehicles and the electric bicycle is huge, non-motor vehicles often occupy motorway in rush hours, mixed traffic
interference phenomenon occurs frequently in some sections and intersections. Coupled with the phenomenon of 
pedestrian not crossing at the crosswalk, it led directly to the disorder of ground transportation, forming a serious
overcrowding and congestion, and reducing traffic efficiency. This brings great security risk to the safety of road
traffic, frequent traffic accidents caused great economic losses to every aspect involved in traffic.
Within only 9 months in 2011~2012, Court of Qingpu District adjudicated 340 road traffic accident cases,
most of them caused by non-interference cases, involving a total compensation of 24.8 Million Yuan.
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5. Conclusions 
This paper explored the main road traffic features in small and medium-sized cities by analyzing the statistics 
 
 Under the circumstances of mechanization, the road traffic environment for small and medium-sized cities is 
deteriorating. There is still a long way to go for motorization in China, particularly in small and medium-sized 
cities. 
 teristics of small and medium-
sized cities. Urban area expands rapidly, trip distance increasing. The slight development of public transport is 
not sufficient to meet growing demands of passengers either in quantity or quality. 
 The large number of non-motor vehicles, electric bikes and motor vehicles, led to growing traffic congestions, 
with blocking time and distance increasing. 
 With urban development, part of the local government organizations and institutions are moving away from 
the city center. People go outside for work and return to home in the city every day. Due to small urban area 
and short travel distance, residents kept the lifestyle of having lunch and noon break at home. There are three 
crests in the morning, noon and early evening. It also shows a significant trough from 12:00 to 13:00. It is 
totally different from the nine-to-five lifestyle and typical bimodal morphology in major cities. 
 Owing to unreasonable urban and traffic planning, together with self-discipline of traffic participants and 
many other aspects, mixed traffic interference phenomenon occurs frequently in some sections and 
intersections, traffic safety problem is becoming increasingly serious.  
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